Site-directed mutagenesis alters DnaK-dependent folding process.
The overproduction of d-aminoacylase (A6-d-ANase) of Alcaligenes xylosoxydans subsp. xylosoxydans A-6 (Alcaligenes A-6) is accompanied by aggregation of the overproduced protein, and its soluble expression is facilitated by the coexpression of DnaK-DnaJ-GrpE (DnaKJE). When the A6-d-ANase gene was expressed in the Escherichia coli dnaK mutant dnaK756, little activity was observed in the soluble fraction, and it was restored by the coexpression of DnaKJE or the substitution of the R354 residue of A6-d-ANase for lysine. These results suggest that the guanidino group of the R354 residue of A6-d-ANase disturbs its proper folding in the absence of DnaK and the disturbance is eliminated by binding of DnaK to the R354 residue in the presence of DnaK. This is the first report that the DnaK-dependent folding process of the enzyme is altered by site-directed mutagenesis.